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thetic nervous system to raise the defense mechanisms of the
body against the dangers and rigors of the environment to a
high level of efficiency. These workers experimented with cats
in which the heart had been denervated by cutting the vagus
nerves and excising the stellate ganglion of the sympathetic
chain which gives rise to or transmits the sympathetic fibers
to the heart.3 It was found that fright (caused by a barking
dog), exposure to cold, asphyxia, the administration of an an-
esthetic, pain, or muscular contraction caused acceleration of
the heart. Since the cardiac acceleration could not have been
caused by nervous influences, and did not occur after removal
of the adrenals, it must have been due to the action of adren-
aline discharged from the animal's own adrenal glands.
Under quiet, resting conditions the blood contains only a
negligible amount of adrenaline, about one part in one or two
billion; but during states of excitement or any of the conditions
just mentioned about .004 mgm. per kilogram of body weight
may be discharged from the glands per minute. It is believed,
therefore, that the adrenal medulla functions only under cir-
cumstances which demand some special effort on the part of
the body, as when an animal is defending itself or running
down its prey, fleeing from danger or exposed to cold. It will
be recalled that the reactions of an animal under such circum-
stances, e.g., the bristling of fur or the ruffling of feathers (caused
by the contraction of the smooth muscle in the skin), the dilata-
tion of the pupil, the acceleration of the heart, and, in certain
cold-blooded species, the contraction of the melanophores (pig-
ment cells) of the skin,- are characteristic of sympathetic stimu-
lation or of adrenaline administration. Other physiological
adjustments which increase the efficiency of the body to the
maximum in times of stress, such as the mobilization of sugar
from the liver (fuel for muscular work), the rise in blood pres-
sure and the diversion of blood from the skin and splanchnic
region to the vessels of the brain, heart and contracting muscles,
the dilatation of the bronchioles, and the postponement of
3 The heart receives directly a few fibers from the sympathetic chain below the
stellate ganglion which must also be severed to completely denervate the heart.